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Abstract of JP9260369 

PROBLEM TO BE SOLVED: To enable realizing low 
dielectric constant without causing deterioration of 
safety, by adding second substance containing carbon to 
film forming material composed of first substance 
containing oxygen and organic silane, and forming an 
insulating film whose carbon concentration is higher 
than the conventional case. 

SOLUTION: An insulating film containing oxygen, 
carbon, silicon and hydrogen is formed by using first 
substance containing oxygen and organic silane as film 
forming materials, and with the reaction of these film 
forming materials. On this occasion, second substance 
containing carbon is added to the film forming materials, 
and an insulating film 303 whose carbon concentration is 
higher than the conventional case is formed. For 
example, a silicon substrate 301 on which a trench 
channel 302 whose aperture diameter (d) is 0.15-2&mu 
m and whose depth (h) is l&mu m is formed is set in a 
vacuum tank. Insulating film 303 of polymer is deposited 
under the condition that flow rate of tetramethyl silane is 
20cm<3> /minute, flow rate of carbon monoxide is 
100cm<3> /minute, flow rate of oxygen is 
200cm<3> /minute, deposition pressure is 2Torr, 
microwave power is 200W and substrate temperature is 
20deg.C. 




file://C:\Documents%20a 1/9/2004 



THIS PAGE BLANK (uspto 



(19)B*B#fW (J P) (12) & ^ {j§ & $g (A) 



#ffi¥9 - 260369 

(43)£§BB ¥$9^(1997)10)! 3 B 



(51)IntCl.' 
H0 1L 21/316 
21/31 



F I 

HO 1L 21/316 
21/31 
21/95 



X 
B 







mm* 


l»*«Oft4 OL (£ 13 JO 


(21)fflH#^ 




(71)fflllA 


000003078 










(22)fMgB 


¥^8^(1996) 3 H25B 










(72)&W& 
























(72)§&l»# 


mm t 






















(74)«aA 


#g± sot 



(54) wmom\ mm<»ftm& 

(57) [B»] 



302 

5 



301 



30E 

5- 



,303 



301 



(0) 



(d) 




(2) 



#m*9-2 60 3 69 



mi/y>zmm®izm\>\ zii^mttmcoKmizx 
mm. m. : yv?y&i.if*.m*:'kxswm*B 

mim2 ] fsmmmztitmtfmt ix<7)>j?%< t hm 

m. mm. ^u^yaii/^m^tsmm^B^ti 
tt i>iz. mimmm^mmMg.* t h 
sm^tsm2<Dmmn^^mmzmxt^zb * 
mb^itmmmmm. 
[§t#B3] mm. m. ^v^yaxv^m^tsm 
mmzBm-&xnb. m^ts^xizx^mnmm 
mommMtyo&tmvimimtb&xmb £*f h z t 
m®b?&tm®<7)mmm. 
[ft^R4 ] mm. mm. i-v^yaxr/^mittsm 
mmmm-hTMb. z^mmi-^m^mB 
m hiMb . z com^m^m^ mi&tmm* 
izimzitx. mmmm^comm.^m^iTMb 
£G?zzbm®b^z>mikmc?)Bf$.iTm. 

[00013 

fctto. mzm^wmm j m : F^mmim:b'commm 
mmjmzmth. 

[0002] 

ls ivwmmifimKwmTnmmit 
tmtsiz-oti. mm. m&mm&ztitzmtfm< 
-&rx^ v\t^m^-\,zmm,tsz\bifx'%hmm 
m m^mmm) coBfcumm<w%2nz>£? 

[ o o o 3 1 t/z. mmitztitzmmmmmmi 
K&mmmiz&^xit. m$fam±.izB&ztifzmm 
tm<^rx^ hit^WMm^^-izmib&ttzb^ 

[0004] jg^. zcr>m<ommz®i mm i 

LX. rh7XKdfvv7> (TEOS) b*Y> (O 
3 ) bCDRfcZm^&CVDm (TEOS/O3 • CV 

Dm muztimmitztix^z. 

[0005] Ztlli. TEos£j^u Wsb-ffi 

izcvDmmzmx ix . mmx^ v 3 ymim 

£&ffi.±l / ZBfcfH>(?)X'h$>. TEOS/O3 • CV 

D&xmfoztitzi/vaymitmz. mmm. s#> 

&Wm&b^&X'fflXX^&, ttz. TEOS tig 

e^ttt^< , ?mmkW(vwkxmm#>x¥:£% 
wmx-hh. 



[0 006] -t. TEOS/O3 • CVDmX'B&Z 

titciswymimi. mmt. ty^m®.. mm 
m<7)mmz±t*mm&mix^&. ztit>mmz$m 
i-*tu, 600-7 0 ovmm<vmmm.z<mb-t 

[0007] 1>U TEOS 

/o 3 ■ c VDSt«t *) . A 1 ffiH±^ v y 3 ymm 
mmi lai ten^ 1 < %fcth b^o vmtfi 

[0008] Zcr>£o%f5\m&. TE0St0 2 £7°5 
X~?*XKm$it. y'^ylKt^A 1 gBS5LLC??< 
tmi. Z<7)oll,ZTEOS/0 3 ■ CVDmiZim 

mmmfflxtzi'V-iymimiB&L. *n±xm 
V77Xvcvn&x' : sv?ymim*BtfLLx. m 
itmmz? iz b iizk & . 

[0009] tlz. TEOS/Og /CVDmizXKlB 

i&uzisv ^ymitmzte. rm^-y {mumrn 
>^-y) comzim t izjmm?&m o.***- 
yt>m.%m®±xit. ^?-ytf®%im±.izimLx 
timm<%&mmm&. ttzw^x. ^-y±m 
xh hmmziamx yy^ ymim^^m^m a 
b. ^?-ymxfo&m^iz&mw±<nmws 

U 3 vK-ftK*«§tiT ltd. 

[0010] ztizmvii-fcnmmiztitzibMt. 
;v-yt>mx'h&m®±cr>is>) aym\m*+ftizw- 
< itz ? ix^mmmmm (cmp> mz^xmm 
^hxmfi'Smbtch. zuz. ^wmpmiv^ 

3y)i^^--y/t--S^*%l). Ifc4«-)t, r 
[001 1 ] ifc, TEOS/O3 ■ CVDatML 

tzi^vziymmt. *<Dmtfo. ium&±£%t> 

aE$*»*0. l/zmWT^' l »S:S* , >jitfJ»-&, i^U3 

ymmumt&ijr^-f. v u 3 ygKUg^c^-f k 

[0012] %mr>U x<mWtonWL&b>t> 
it. wjm^mnb^^mmcoi&mmmit^mitix^ 

t , £K££teSIM$S-?ft & 6 RC jK^^ffc:* 
->X%tztz*hX'bh. 

[00 13] iiOjJfifcJRi: Lr; TEOSi#3i§£fflU 

3tr5X^cvDi£-c»3Raaras io, 
tsweissitTv^. Mas i o 2 m±. #mm® 
mm<% & izftixmrnmins < %i . 
[ 0 0 1 4 ] u>u ^sm^^tijirti) t . 

it. n^&tf'£itt&Zbtimt>frb%'>X^h. z 

cotzib. nmvecz&itmms 1 o 2 a»±, 

3. 4%. |^«$3. 2Wt*ofc. i^fcft, § 



(3) 



^§B¥9-2 60 3 69 



X^t:. 

[ o o 1 5 1 z<n£ o %w£mtztmmim<n>-r>t 

[00 16] <gflgCVD£?li. W8ki'7Vt}*m 

itfiyxtwKfcizx&mzL&mm^x^h. zo 
[0017] ^cvD^)i(i, wmm^ 

VZBfct&ZbZK. U>i. $iMtfWibX¥i§.b% 
Wmiz5-z_2>xhlsZi>mit>X18;<%& . Zblz. x'J 

zytmcoftmmizHMix, ^j^ytm^m 
mtf'bz ^ rtzMz „ imm 1 2. 5 - 3 . ozx>h%< 

[0018] mmc vDimmzii±Mzcr>m<?)m&tf 
$.s-*t\ aTvxoZfflmtmztix^z,. 
[0019] i-^hh. mm* toz-tzmzmmm^x 
m^Kmmz 0 . zemwiz.mzxixtk&zti&tf 
x*?. h 2 otf®frt>fo&zti&. z<Dtz#>. fmm& 

-t^zt'c?)mMtffo&. ttz. mm^iziam&tfm 

#*>&. CWOHS^Slttt-fSfcA, us 

[00 2 0] iilfewraBOJIHJi, <S*!iCVDfg£§|I 

[00213 *m&mi. ±amm x *)pm%nm 

£&Tco£ol,z%tX^&. 

[00 2 2] Wm^yytimJzSt/MXmXo*: 

t-r, cvD&a&%wzBAZtv!&m%i'5> mt 

JfTEOS) tf, WmyistMzX^X (Si-O) - 

(c 2 h 6 > coxyvmmzti. (OC 2 H 5 >, S 

i-OHjWBj£S*l*. 

[00 2 3] ^<7)S i -OHtHO-S i t<D 

ffix-m<&U£iz.£ *) S i -O - S i £$tsn£fc ( OC 
2 H 5 ) 3 -S i -O-Si - (OC 2 H 5 ) 3 
3*1*. £«0Ei5jW»«>£;Sft. (OC 2 H 5 ), -S 



i-O- ( (Si - (OC 2 H 5 ) 2 ) -0) n -Si 
- (OC, H 5 ) 3 tfBfcZtlh. 

[0024] znz 0 %mz%tt*xmimzmzt 
ztizx^x. s i - o - s i &-&m%.mtts±z % 

ft?&<7)&&#tffil&*!mblXX-*$>. Z<7)M£fa 

fig*WK(iS i-O-SiO*^ bV-?£OC 2 H 

[00 2 5] LfrU S i<7)4oc7)^^{i. -O-S 
i. - (OC 2 H 5 ) , , J>£>U(2- (OC 2 H 5 ) 3 

[00 26] znd-h. 4^g^^:-0-S 
i, -CH 2 . &SWi-CH 3 l:l&£*J#o*£li, 

6. U>U -OH4:iS£££8o*§-£. 

ifc* -OHStiH 2 ofcTk^-^^^octtCckO, 

h 2 omm-A h t*). mfim*&z*t!mb% 

[ 0 0 2 7 ] z<r>i 0 %w\m£mmtitei, mwst 
mmzmi. ^Ki'V^yfflmb-rhmtfb 
1. 

[0028] u>>u w&cvvmmnmmm 

TVf SfcfcL ffiK!SteiKi$(c6 0 0°CtUic7)|^a*^ 
54:49 , £*>f*«uifcj: OTWtfA 1 IMS** 

[00 29] riURemcVDIMHtt?^ 
*;US)Svwyy{:llBt^4:fcJ:-?T, iMkt**tt 

h a i -cos $ & x ifi^mm y viiivh t v ia*y 

[0030] 

»cvD^T»j«s<tfciesaR{i, i^m^'ffiv^^a 
«r * fe» . ftiBT- «, s^tttc^tt 6 4: ^ a rnmm 

[003 1 ] **|fltt, JJEWf *#«LT*S*ifcfc 
[0032] 

wam&nm (mm. 1 > t iK»»^tr« 



(4) 



&M¥9-2 60369 



[00 3 3] ZZX\ *l*>ft«i, 0 2 . 0 3 , C 
O, C0 2 , N 2 O, NO, H 2 0&£VH 2 0 2 

[0 0 34] £fz. m2com«li. CO, C0 2 , CF 
4 , CF 3 H, CF 2 H 2 . CH 3 F}5£V%®®i)>t> 

[ 0 0 3 5 ] IMJ^M, 

[ 0 0 3 6 ] £tz. afcfrffifci 9mS*ifc*«Kfcft 

[ 0 0 3 7 ] .£ *fM£tol®P>&Mfi0}BfSL (ft 

) it. mmizfommt lxcwj?%< t t>m 

fc«***w&2 mnmmmm*\mx~tz> zt 
[0038] zzx\ m2?)mmt, mt^mn 

<7>4*y£fdty : Jfi)VX°fo i>Z tamt UK 
[0 0 3 9] *fc, ^fi^&fcLTfi, V^nftft* 

[ 0 0 4 0 ] 4fc, *#S(C J OJ^StoftKKfc* 

[ 0 0 4 1 ] 4fc % *^t^Sf6«OffiMiJ18^fiR (f| 
*S3 ) ti, IBK, ^yay*JJ:V****ttlft 

[0 0 4 2] ii-c. #t*£-£tr#x£ i OSufE^iill 

[ o o 4 3 ] ±R#«*-firtf^ii. smit-em 

[ 0 0 4 4 ] £1z. ttm£tzlt±Mffi£ U>JBJBfcfe 
wt, «6Si^4wi£S^£^Jfci«*>*:&, Sialic 

[ o o 4 5 j' tie. m-m<DiMm r )mi'tt'>x 
i o o 4 6 ] a*;, *&fi£ff*ffi<z>tttu^j& (« 

^«4 ).«, MS, i^i;3y*JJ:^****t»f6 



[0047] iiT. **£ii«fcllALfcflL 

iz£*)m\%jmmm^xi>&\ 

[0048] *#5ifc*ttvC, |«L»1*« 
[0049] [ffffl] *##g4«i. K^KSiaKS: 
[0050] -eco^m, M^CO^iUK^SSWttiJD 

^z%%%8mw^x'SMtizbtfx-z. .sjrrfiR 

[ o o 5 1 ] %mm8imm$itt:%i%. mnm. 
w&fm&i,* ffiK< (0iitf2-«mjanF) Br***? 

[0052] Lfc*»oTs-«WBfc iWf. 
[0053] 

[00 54] (micommm) mm. xmwmi 
emmmx-mmh ^mmiwnmwis&m- 
mmx-hh. 

[00 5 5] H«t». i.ouiMsm^Lxm. ZCO 
nzffl i o i amua 102^ i&nmzm%x'% , 

Z<r>$mtimi2 x l O-'To r rVlkX'hh. ®% 

mwm&nizitmiiix^zw 

[0056] M£m 1 0 1 rt(CttfflK££JW-6fc*>0) 
S«Q^f^ 1 0 3 #R13*it *J 0 , *cv±.lzis U a > 
««U0 4#fi«$ftT^I>. 

[0057] XStt 1 0 1 &fc»<0 
E»WWISfiTV^. ^< t>ljas*»4>iSf6J(Sl<0 
.*«tLT<0i«iatfc«>WS*l 0 5, 
>X%lTh7*1-lVi/7V (S i (CH 3 ) , , 'Jjlft 
TM S 1 8Ej*f 4 ) SriSS-f^^E^ 1 1 5 , 4"5r< t 

i>mij^hm2n^mtixco^ttzDb^fm 
125, fcir/gs^x^sg-r^^Efi 3 o&zti 
ztiMm i o i fc«tt§*vn>* . 

[0 0 58]KSSrflt^l»XT>^E < il0 5 (ffi 
06,«*SSfH07, Xh-yTAWl08, 7^ 



(5) 



«rRPP9-2 603 69 



>y^yhl095r^LTAl 2 0 3 tfl 1 ltfiNSS 
ftTfe 1 ?, :»A 1 2 0 3 f§l 1 HJ7^7f^yM 

1 2^LT*S»1 0 1 KSSSfvCH*. 
[00 59] $£>fc, Al, 0 3 1 1 

-f^D^ftmfflcodfA-tr^ 1 1 0#f£H$ftT^S 

[0060] TMSSr^-rs^ftiOffif 1 25 (fig* 

16, JttSUtftl 17, Xh-y7V\7U71 18, 
^*»ff 1 1 9 £^LTIt£«l 0 1 C«8$*VO> 

[00613 -mimmm^hx^y^xwmi 2 

v?rt)V7 12 6, HStH 2 7 , X 1- y7W7 
12 8, 7^7f^^M 2 9Sr^LTA 1 2 0 3 

2 1fc:«aS*lTtJ0, £*>A1 2 0 3 *12Ui7* 
»f^M22 ^^UTJtSflll 0 1 fcSSKSftXH 

[00 62] $4>fcAl, 0 3 f 121«It{:(i7^ 
^nSfcUWl^ + f-f ^ 1 2 0rt s I&B$*rC^-i> (fS 

[ 0 0 6 3 ] sm 1 3 0 s-^ Lxw«.-tm.mx 
fc*a*^xttttwiEast*"f > t±, s«i o4<oajL 

AtLOfcAKKaitl 0 1 $r*5vEtcM Ltz 0 , ftiPS 
ii^Xfi^lK^ Mffli T"M-f B#H£Miitt & £ fc £ B 
Hi: LTK£«1 0 1 coffin SriBW-ifefttart". * 
, : s 'J 3 yj^|R<oifiaftK:E*H»^«>fcS LT 
i&V\ IE® 1 3 OteXh 3 1 , ftSSUt 

fH3 2, Xb-yTV-Ouri 3 3vE«l'3 4£*hLT 
jmibl(Cfttt8*l'Ot6. 

[ o o 6 4 ] *rvu.*»o23K£*!r6 i o 3cnfomz 

Ji, iB© 1 3 5 , 1 3 5" <IHBfca-r#.*tf>ttte«£ 
1 3 5 k t, ffiPH* 13 5' kStt* ) tfWbji>& 
irCfcD, mri 3 5tt02tejjt*fta$*ufcS*t$J: 

[00653 02 fcttUfcRHW-* k , ffi«2 0 1 (i, 

0;xh.y7-AW2O25r^tT, «4SttH"20 
3, Xh-y7V^7*2 04, 2 0 5*^LTHl fc*^" 

£«£ft&#ip • ^ffiffliet i 3 5fc*«s'ivn>ft. 

[ 0 0 6 6 1 X V •v?*)l~?2 0 5 fcSU/Cfttf 2 0 
6,209 *9HK IX i3 0 , fftV 2 0 6 tt* h -y 77\7l^ 
7"2 0 7 Srtf-LTXAVf 7/Mf2 0 8fcjSNJHSilT*J 
9, xm7)V%2Q8\5.xy-y7^)V72 1 OSr^L 
TiEf2 0 9 £&W$1XX& 9 . E«2 0 9ttEtf 1 3 

[ 0 0 6 7 ] ifc, XAM 5;l^T2 0 S\mW33l$gP> 



2 1 1 fcS*>6*lfci&ttg*2 1 2+{Cig$<tTtJ 0 , 

[0 068] m&Zft&ltl^ktiZ, A>72 0 5£ 
mt. A;P7'2 0 7S:H#, X/t-f y)V2 0 8£SIL 

JKH-13 2fc*9ffl»LT*Wfl 3 5tefttti-*. 
J: S LT**SHBH- 1 3 2T*WLfcSBMr;<*i»Mi 
S^ffl UC«* 1 3 5 13 5' IZfctZ. tlzi. 

*) , £ i o 3 , s£ i o 4 ^BracoaKtw^ai 

[ 0 0 6 9 ] »l»R<0rtK£*;lT» iWULfe* 
t, AW 2 0 5£BHVvC£ffltf>S*#*£E*l 3 5 

[ o o 7 o ] m i en o , m&&& 1 o 3,tia*B»ffl 

3 6x-mm 1 04 &Bfa<oia«t:jifift-r6c kj&«T* 

*. M^m 2 0 1 coSffifi 2 SfSjg£3ro T iJ 0 , SB 
SrJD^-fl>^^i!S14 1 (1S«^fcrt«j®{iias^: 

JBJBTJiJtSfll 1 0 1 OSiS(48 O'CICIS^ Lit. 

[0071] rnr, mig<o&mz(?>-7 1 -?x*mtmm 

(ommcom^Ujmiz^xmm-th. 

[0072] t-r. mmai ois-^e^lt, s 

fl? 1 0 4 1 0 3 fctt-fr* . ZZX\ M&Z 

[0073] iXt^P 1 0 2 LTffiMlStt* T' 

3t^» i o i . ;w t * i 

xi O-'Tor rJ:9iSJt£k-tS„ 
[0074] 1 3 5*»<5>»ri-3 5 ' t^ffl t 

Kmmxx £ss lx , 1 o 4 f-^aits . aissfif 

&i 04waffi{i«Wa-l oo~2 5 ,> ctRS-ri». i 
cot#, »RiBl»i-8 0~2 5K;fc$r*. 

[0075] KKfflg*%raofflgt^L^co^HI8 
L^cfi, TM SOKJISUBH- 1 1 7 SrSfc 1 - 1 0 0 c 
/mi nfcRgl,, Xh-y^AWl 16, 118 
£H£LTTMS£Jr£»l 0 

[0076] actCC O^ffl<0«*aUKH- 1 2 7 ^«ia 
l~100cm3 /minKtS^LT, X>77^'^7 
1 26, 1 2 8*BHfc:LTCO^Xt*aail 0 imz 

[00 77] IKSJflttftKlH-1 1 0*1-1 

OOOcmS /min tZW&LX , X h 'v7rt)V7 1 0 
6.108 Sr^c LTKS^'X^mStt 1 0 1 |*|i=*£A 

[ o o 7 8 ] zvt § , K£» i o i pw&jimmn 

l0 2<7)ayy7?>xH£z_&zklzi:n. mteio 



(6) 



- 2 6 0 3 6 9 



m~50TorrttS:km4. *tf>fliWi, T 
MSftffO. 02-0. 2Torr, CO#ffl~20 
OTorr, l!f»ffl~400TorrT'l)S. 

[0079] HSfljwRie*, Lfcft, 

-?J?V%mil£Mtel 0 0~5kWat tfflJllU - 

^3 T*4HFtf)«SM8* 5/ 0 n l o 4 (cifeflt 
[00803 iBtwHTUtaoJ: o «r#WCff*->"fc. 

[oo8U ^-f^oittttwaj^^fljo. 

[0082] »Cfc;*by7VWyi2 8, 1 1 8*mfc 
LT. COi:TMSOfl8&£fP±U W^«Uh7 

r^rio8tmfcLro t *xH&*ffjM-*. 

[0 083] «fe, m*13 5*6l!tl3 5' fc«L 

[0084] S£ffltf)Stt8MHH 32£ 1 

~2O0cm 3 /minfcMU Xhy7V\>7"13 
1. 13 3*HfcL,T»#XM»1340»«33l. 
1 0 1 (c#AU XStt 1 0 1 rt*HB*»EEfcifi^fE 
}jfcLT»£ 1 0 4 fcSfflfcK-*-. 

[0085] Mtic. xsif i o i mxsmzmLx 
i o 3 Ktsa-rs . £*r?«itnBj&) 1 mo 

[ 0 0 8 6 ] 03 ( a ) li, tt8«Sr»jatt6«^^U 
3>£}£3 0 1c7)$tB0£tkLT£9. v-U3y««3 
0 lfcUfPgd^O. 1 5~2^m.^$h*Ux<mc7) 
h^y-Hl3 0 2jWgJ£3itT^4£fc£SLTV^. 
[0087] I(7)y'j3yli3 0 1 £5fci=*U:*£ 
ttl 0 1 1 0 3 fclMU 3fcfc^Lfc# 

t£. TMSM2 0cm3 /mi n, -IgftflaSSEil 
0 0cm 3 /mi n s K*»S42 0 0cm 3 /mi 
«l«E7J2Torr, 7^nMA200Wat t, 

[0088] Z<D£oizLX. tmm0 2ZBf$LLtz 

b*<7)tmmtnft, 4*. sa, 10 
ffi*^-ena3 ( b k 03 ( c k 03 ( d ) 0 

3(e) iZ^tlX^l. 

[0089] r^fc^, t^3 0 3l^«aLK(i« & 
0. 5,um/mi nt^ft, .Itf>fim£ji£S€^li 

aw (sem> T«-r&t. H3^-r«ka^. *&is 

Jg|3 0 3li s hUyf-fl|3 0 2<3&&»^ t&XWfctf 
8^ a * 7* fcfc 4 * J: 3 KBttXtm 1 fz „ . 
[0090] <fcfc,:<0HSR!R3 0 2 Um f&tHAfc 



[0091] tmmBcomm&wxii. -mvmm 

JllL&VvJh WfflZ-htfl. 4Torri«<4«>fc 
#\ ft*U8I!ff 1 0 2 HftltT & * a V y 9 9 >ZJ<* 
^SrlBEL, «9SKAf:PltKj2. 0TorrT« 

[0092] huyf-ai3 o 2<?>Mib&&mmz. tm 
[0093] m&mA , b*7- uxsaMs^HKw-i 

fflwc »K6T4»fLfc. ^ofem. SSSSISIA, Bfc 

iJU&!8JRe-?ti, si-o-sim-y^e 

Si-CH 3 cOWRK-^Tft^fe. 
[0094] iO^. IfiSWBTtt, Si-O-Si 
S i -CH 3 OiJ5iRh-^cOJt* 5 8%-r' 
fcofcflfctfU ttSKATIi. P]ttr-^t7)Jt* J 12 
%T"£>9. *e»KBfc:ifc^TCH3 «3&*«JnLTV^. 

[0095] v^co^-ts^ i o i mm 
[ o o 9 6 ] 03 ( e ) iz^Ltzmmh^mx\ ¥ 

ifill|5fcl~3jum<OW$fcit*Lfc«^)ieililA. B 

<?>mmizm-m&zm^z>tzMz. n 2 *h«vc6 

[0097] ttttKAIi. Vvfti?)i§£k*«l|«# 
0. 01%&.TX'&*). ttz?Jv?i) s mithc\ti> 

^ti^-ytz. mmmmcomti^ o. 6~i. 2x 

1 0 9 dyne/cm 2 X'foitz. 

[0098] zMzttix . mmB-cn; mmmm 

if 2 0-5 0%. i^IML)ti^(:mU^57 
7t. 1 ju m Wff $ (7)^iiimmmiZit 7yy?li%t> 

[0099] 77-v?cr>mLitzim®B?temjim 

^aM-C'2-5x 1 0 9 dyne/cm' , 1 O^j^Ji 
lttl~8Xl0'°dyne/cm2 X'hitz. t% 

[0100] JSUbtf«ft«*»6, ^MA{4, ^Sco-t* 

*, musmizntim^ ^tiit 

[0 1 0 1 ] Sfcfc, *^Sfe^ffico*ft^-5T, 04 
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[0102] fflmmwX 0 fc 41\ ^ 

'J n yg^4 o l OJBf ttKflMte' 'J 3 y$ttJ£4 0 2 
£0. 2//mMU^C.7nhny'^ 7 ^ 
'jy/ST'Al -l%Si-0. 5%Cu^S(H 
«, Al£&K4:0fcit) $-0. 9/zmiMtW:. 

( r i e ) tudi l , $ t>izm<owmzm vtv 

b^KftT'l^'X^I^U StftlBO. 2~2,um, 
Ellfll*'*-.* 0 . 2~2^mc7)Al^ie^4 0 35r 
tfjftU: (04 (a) ) . 

[0103] z<7)um±iz^zmUzumz^xmm 

fc2~4 0 c m3 /mi n, K*#XS£S#«Wa2 0~ 
400cm3/min, HM^SStttfWfc 2-4 0 
0 cm' /mi n 

[01 04] TMS#E»4«tfr0. lTor 

r , K*#ffti«fc IMOOTorr. -»ffcR*# 
E(i«fcl~200Torr, «t«E;ljt4«lfc0 . 1~ 
600Torr, SKi&KttWfc- 6 0-3 O'CT $> 

mffltmmo4<7)tmim.tem. 2-0. 8^ 

m/m i n X'fo h . 

[0105] minmmmi: urn, m.mmm^ 

fc. C<oatJMPI^)*lllfc*»3&»*><b^ A 1 £&J&±T 
^l^^H4 0 4CDimBm*+mzl&B:<%^cr> 

X\ fl4L<ttTMSfc-flMfcK«^*A1-Sfflrfc:«* 

JiiafettK4 0 4 co«»#£+#fc&#-e# * 4 0 iz 
as. 

[0 1 06] 04 (b) (4, CcoJ;d{cLTlf§2xxm 
<9BISN&ttR4 0 4 JMLtt^i^ftJi 
I/O**. <I<Oi:#, i^Ji^EKISwx^-^ttvv** 

mmm 0 4 4 9 fc. 

[ 0 1 0 7 ] ttz. zmmtmm 0 4commt l 

[0108] tztzt. mmt&mm4 0 4<ot 

fcA 1 -£MiM4 0 3#**.fctf>, WS46 5 0'C4 

0 4 fctAtmhj&^tfc 9 s fttfjtfUfcfcLfc o-rs ; t 

\±A-t>tl*Cti>r>tz. 

[0109] »R4 0 1 £M*L;5r#A>MU 0 

1 36»fe<oftaj^x*K»»«f»T^«Lfc*«. 5 o or 

*TiHKc»a^l4»4><i**»->fc. 5 0 O'CULt-C 
I4C, H y <7)t-^£iT<4. U»U *«R1B*« 
'iWr**ltf«iVC<SH 2 O^tf-^(i6 5 0*C4t*£ 



«K3 0 3 4:H«T*ofc. 
[OllOliU, *HJBB»Ttt. TMS , MS, - 

■CTMSJJWfc, fltf-tf, fb7Xf;|/y7y(Si 
(C 2 H 5 ) 4 ) , Thy* h*isisy> (S i (QC 
H 3 ) i ) . Th^xb^s^y (Si (OC 
2 h 5 ) 4 ) % M^^/i^xn^y < s i 2 o 

(CH 3 ) 6 ) , J>§Uif h7^fV7n^yy7y 
(Si (i-C 3 H 7 ) 4 ) KWTyV^l/i/vV* 

m^xmmmm^fz. 

[ 0 1 1 1 ] 4fc. 4-=5r< t tK*^#trm 1 <7)feSt 
Vco 2 itUMcfc. flUJf. *y>. co, co 2 , n 

O, N 2 O, H 2 0 2 Sffl^TtHtWaWftj^liofc. 

[oi 12] ttz. &*<kt>imt'kttm2miitb 
Lx-wutimwHz. mm. ziwuiaL 

fc. 

[O113]0*, 5 0 1li*25»*jj*l/Cfc9» 
Ji2« 5 0 1 ttttSlP 5 0 2 £tf UT^m^fcS^T'^ 

x^y^mmmi 1 ) » -e^i'j«K^s(42xio 

"'Tor rfcLliT*>l>. 

[0114] *l<o*M9Btt-CSSLfcJ:dfc:, K^«5 
0 lcr)ii)^KSg(it(ia-r*S i 0 2 tw5X03s4iil)H 

[0 1 15]KS»50 1rtfctt. ^'J3>»fiK5 0 5 
SrKEt-sa«^^ 5 0 3, SfffllWffi*fflSlrt-6fc 
^C0«ffi5 0 4*MSflO^S. «fii5 0 4liSSf 
5 0 1^flmtl5 3 7CSgU^S. 

[ 0 1 1 6 ] KS»5 0 1 Wi, #a*'x^#t^ 

0 6, *fiS^->7yi: LT<OTMS*Stffcy>05E* 5 
15, ^< kfc#8R36»fe*S»2«flj«i: LT^-S? 
itim (CO) *iiW-feft«S*5 2 5, tJiWW 

( N 2 ) ZfcttztoCDWm 5 0 3 tfZtl?h.M£M 5 0 

[oi 17] ®mz®te?$>XT>yxm t g5 0 6 m 
%.<7)tz#>mm®&mimv*tf) (4. xYv-rwfs 

07, »fiSSJItt508, ^h-yT'A-^7'5 0 9, GV 

5 1 0fcrtLTXSM5 0 lfc»«S*VO>4. 

[0 118] TMS*ttlM-*fcA<0iMP5 15 (©* 

cntz^Tmsimwnm^-f) (4, xh^r-^w 

5 16, «»s£ait5 1 7 , X h 7 7 • A*;^5 1 8 , 
Xfy^XlJf5 1 9 £rt-LTK£«5 0 1 t:«SKS<t 

o*s. 
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[0119] -~mtmm&-t&tzfr?)im5 2 5 

7 ■ M?5 2 6 , 2 7, X V »;7 ■ *)V7 

5 2 8, E*5 2 9fctfLT*a*5 0 
US. 

[ 0 1 2 0 3 nm 5 3 0 z-ftixffitmmx 
te#>m%tfxmmiWf*t-?) 14, «^5 0 so^t 

t tx*s«5 0 1 twmfizmtthtitoKmt. s 

5 3 0(4, * h yT* • *)175 3 1 , K4crt*lt5 3 
2, Xb77°-^>^5 33, ffil ; 5 3 4£tf-t.TS£ 

[0121] ^ryVX^S«S^^5 0 3 
tt»«*5 3 5, 53 5" ( #XOft&fPJ£ 5 3 5 t 

u aiPffls-5 3 5' tea-**) tfm&ttixm. 

«ff 5 3 5(4, 1 <0JWt«fflT*Lfc i 3 fcH2 

tz&timztitzmbxxti 4 v*a<ofi*^<^a* 

[0122] 503 fcUiJlgRffl^fijSTJbS 

5 3 6 "CSS 5 0 5 SBfaoaKfcllgR-ri i t 
m&cr>tztb*/-X\z-?-<7)W$l±m*1t 

•f) o 

[0123] Jt£«5 0 1 <0«WI4ZaflBifc*-jTfe 
iflftMlTV*. *H*fe^JS"C14, 3*£»5 o i<oa 

&<48 0'c«rri>. 

[0124] wt, mm,<D®mz<7)-o t ->x*mtim 
mmmmmmiz^xmrnti . 

[0 1 25) X£M5 0 l£*Slfffc:Rl/C* « 
« 5 0 5 5 0 3 ±K|ffl*S . 

[0126] mzmm 502 ^LTiegtsitiT 
$m§ 5 0 1 rttiwii-* . zcotzmm&g&ii, 

1 X 1 O-'Tor r'iDSJtffifc-t*. 
[0127] &(3j|£*i5 0 1 «4>#HjiJ*2E*fc3gL 

fctf>£«BU:flL »«5 0 5*fc»**fctf><0i«iJ3 
*lfc-UMfcft«^ ££ffi? 5 3 5 3^4>ffiff 5 3 5 ' fc« 

10 0-2 5'Ct^t, #*Ki&g(4- 8 0- 

2 5x:x'hi. 

[0128] miw&mm<o&miz%%itz<7)$vm 

Ucf£, TMSWMmMMt 5 1 7 £Itfa 1 ~ 1 0 0 c 
m3 /m i nfcRjgU * h v7 ■ *)V75 16,51 
8£0Bfcl/CTMS**25||5 0 HzmX-t 3>. 
I 0 1 2 9 ] § £>(C, -Kfltf^WflMSfclttS 2 7 
£$Wal~100cm3 /mi n£Rj£U .Xh-yT*. 
^VUrS- 5 2 6, 528 LT— KCKStJtSffll 
50 1f^At5. 

[0130] <Xti«ffl<0«fijaifh 5 0 8 £ 1 ~ 1 0 



0 0 cm 3 /mi n£t&£U X b »j7 • *)V75 0 
7,509 £M& L-C&5g#A£K£»5 0 1 

2<7)ayy7?yxz$ct&zblz£*)mbii0m-^- 

5 0 0To r r£tlZkii s X'i*l. *?)f*lIR(4, TM 
S^JEO. lTorr,-lMIMl-200To 
r SfMl-4 0 0Tor r"C*5. 
[0131] J: V-HWfc»S*^SSa*«S€Lfc 
II. ftffiKM537(Cj:9 1 3. 56MHz£7)iS^ 
^**S5 0 4tc8Jj|lU fife 1 0 0-5 kWa 1 1 

[oi32] mmmnrmx o^mm-m^tz. 

[ 0 1 3 3 ] i-f , iSjS*«E<7)EPJ[lSr^iJ:L. MMfe 

[0 1 34 ] mzxY-/7- ^>V7528, 5 185-ffl 
l/ZLX, HKfltfSRfcTMSatettfcffjkU tlx* 
Xb v7- *)V75 0 9 fcfflt LTiBR^^ft»&tff 

[0 13 5] 5^fc. fH«5 3 5*»4,«»5 3 5' (Cft 

[0136] acfc±ie*ffifc:fl!o-cjaft§/ifc«i8Bit 
o^TiMBj-rs. *»i»ffit'tmi^4^ 

k H«5ra«JitH«!5:*e*M!i* Mtl tz<nx\ % 1 
^M^«JT"fflU/c03 SfflV^TKBBt 5. 
[ 0 1 3 7 ] 03 ( a ) {4, *S!*Mtf)i§4H^*g*i 
l«*J&JjW-6«[«^y 0 lcOffiHHSr^LT 

fcO. ^'J3y^«30 ltBBpgd*«0. 15~2^ 
m , 8?S h *n mO 3 0 2 jWgjKSilT V * 

[0 13 8] i<0^'j3y3£K3 0 1*jfefcwLfcltffi 

m 5 o i rt^fflRssfi 503 ttssu *e*Lfc* 

tf. TMSg|*2 0cm3 /mi n, -RftftSmttl 
0cm3 /rain, K^»iLl2 0 0cm3 /mi n, it 
Sffi})2. 0Torr.jl3»t^2 0 0Watt,l 
KSJ^2 0 < 'CTJ>I.„ 

[0 1 3 9] ZOJiolzLX. ^3 0 2»U 
4^-, 8^-, 1 0#<7>i: £tf)Br 
Bf*«**i«iH3 ( b ) . H3 ( c ) , H3 ( «J ) , H 
3(e) KSSilT^*. 

[0 140] 03fc*-tctdK, ^H30 3(4, 
>j-m 3 0 2 tf5j£3&»6 , * I XT&fttfM^ 7 Tt^: 2 

[0141] Kfciwie«aR3 o 2 am *6»irc t 
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tmmmnzix. mmuzimm am. tm 
[oi42] tmmDff)tm%ft?te. -mumtm 

JllL&VvJh ttSE^O. 1 4To rriK^t 

■*VUMUBI»5 o 2\,zmxhh^y???vx*)v 

-?*Wm,.Wmcmi&h'l. OTorrtii 

[0143] M^yf-»3 o 2fiostf>a^«(i, im 

[0144] ^t^c , d sr 7 - xm&mftmz 
m^x. mmx-muz. -eo^m, tmmc, Dt 

ijLi.|>©IRtr-?te, S i -O-S i£7)o-y*y^t 

Si-CH 3 <7)BRJRt-?T'J)o*:. 
[0 14 5] ^3*>. ^HCT'li. Si-O-Si 
tr-?fc*ttl>S i -CH 3 <7)©JRt°-?<7)Jtl 0%T' 

&o£<7Hc*tu ^fiDTii. |sittr-??)jtaU3 
[ o i 4 6 ] 03 ( e ) ^Ltzmtz i>^tmx\ ¥ 

5 0'C. 10-18 0^a^a^HL^c7)^i3 <k 
VxhUxiMallz. 

[01473 tmmcte. ^•fti<7)w > £i>tmimmtf 

0. 0l%mTX'h*). ifz?y-v?&mii-izti> 
&^ix%fr^fz. fmmmnfcjjli. 0. 6 — 1. 2x 
1 0 9 dyne/cm' X'for>?z. 
[0 1483 ZtHzttLX. MUtD?!*. ttfflKffi* 
#2 0 - 5 0 ML t t V \9 y y 

? tfmmmzisLtzm. tx v <o#swcg»$*i 
titcfr-otztf. s vftcnmmx'7 y -y?tfm.itz. 

[0 1 493 9y>v?crmLLtztimWkl)X\m-))*M 

MaffT'2~5x 1 0 9 dyne/cm! % 1 O^mSt 
aftTl~8'Xl O^dyne/cm* X'h^lz. -fit 

bib. mmDte, sRwuciosMtL. ffi^i^m-r 
hc\t*m&Ltz. 

[01503 &±ff*im>t>* tewRctt. j**«>*ir 
*j o . ztntmmcm^mmt ix t«iBt* & 

[01513 $4>fc. *Hffi^®^^t^^T. san 

m&ztvkwaym. mm) uzmmmmm 

1 0 1 5 2 3 &i> . *gSli#Jircfe3l 1 COUSIN® fc N 

.«*t^±fci^*«ia»eMw*»jST & , m 1 

[0 1 533 WBIiiJWJ: a K bTffrS; Us. 4-f . 



y a y^£4 0 l <^ffi(c»®HL v V a ym\&4 0 2 
yy/atAi-i%si-o. 5%Cu^K(ja 

flL Al-&£RfcDfciO £0. 9/zmi$f*U;. Ktwd 

<aa i ^lSrii#co3feS^taett>f *yi7fy 
(rie) xisaxt. z bizmftommzm^izisisz 

V<?>mtX'WJXYZmkL, Stiff 0. 2-2;um, 
RUffl*'*-.* 0 . 2~2jumtf)Al.-&4E«40.3* 
ffML£ (04 (a). ) . 

[0154) Z<7)fffl±.l l ZMZ* LfcjSfScfcfto r *H 
fflgJB®fll3Kie]R4 0 4 £#iRU:. JSM*fHi, 'T 
MSSLt#«fc2-4 Ocm 9 /iin. B^tfXgll: 
* { «tfa 2 0 -4 0 0 c m 9 /min, 'H&fcB&t&Mtf 
${fci2-4 0 cm 9 /m i nt*S. 

[ 0 1 5 5 3 itOfcS. TMSftffteUfcO. 0 1-2 
OOTorr.ifMliljaO. IMOOTor 
r. -IWWaf^EttlWaO; 0 1-200Torr, 

mm&Mmtzo. i-6ooTor r< m-ffi&mm 

fc- 6 0-3 OVX'h 0 . JH8netUR4 0 4 
liiftO. 2-0. 8/xm/mi n'T&S. 
[01561 H84>8fcJW8Si: LTti. «*at»iffl^ 

x\ miKHTMst-mmmimx-t^mzmm 
<n^4 lummx'&thtixcoTtmmmzwi&L*® 

L. S?«a^ff^rd . Zixizi 0 y A 1 ^ARiTt 
SISIttSR4 0 4 <0*t«JBtt*-Hl-fciSE»T* Z>£olZ 

[0 1 57] 04 (b) fcL C<6i3fc:LTJ?S2jum 
<0iraie^li4 0 4 iJBJSLfck *<0«fta*»R*3i? 
LTV»4. i^i:^. WH±<OiMliai^)^- < XttV^-f 

ti<D%&i>g&<m.tf>mtix^iz. tzb-h. muf® 
Jt4. 5«op^s-mo^&jg<^t^<i^iffijt)S4 

0 4 fc J: 0 «Witt i fc . 

[01.581 itz. Zcr>m&®®404cr>mLm£l 

xcombMz*uzimm?>ztitmmtx'h'> 

1z. 

[01591 fcfc'U 1I^^M4 0 4<DT 

(CA 1 ^EH4 0 3 I^®i6 5 0*Ci 

[0160] mz, mm o 1 * jns»L=3r* s ^««4 o 

1 frfcoakHMr* Sr«i^s8t:*^«f l^**, 5 0 or 

4 TSt%ftfB^tt» btlKfr^lz. 5 0 0 rtLLT' 

jtff-filif^lT < !> H 2 Oc7)h-^{i6 5 Ort-Cl. 
ht&fr-yfz. C , H<7)#*l:*^oTV^(5Dt5t<7)^ 
WR3 0 3tHa-C*ofc. 
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[oi6i] fcts, ^mmmmx-n. tms, mm. - 
LTTMsuwtc, mm. fh^if/^y (si 

(C, H 8 ) 4 ) , fh7> h^>j^y (Si (OC 
H 3 ) 4 ) ; rhy^h^'y^yy (S i (OCH 2 H 
5 ) 4 ),MW;^nJfty(Si 2 0(CH 
s ) fl ).fh5^Vra^y^7>(Si ( i -C 
3 H 7 ) 4 ) %b'?)7>U3*i'*/7yZm^Xi>%}&tf 

[oi62] ttz. 'j?%<bm&>t>%2>m<m®b 
tx. mmnxwuz. mta> *y>. co > c 

0 2 , NO. N 2 O. N0 2 . H 2 0 2 £ffl»pVCiH« 

[016 3] ^*<fcfc#ab&»<9*sjB2^fl« 

[oi64] {w,3<7>mmm) men.. *m&>%3 
ffymsmtztoh mmmmrnm-xwrnrnx' 

[0 1 6 5] ti*. me (a) lcjKtf\fc3Jc, y'Jny 
*R6 0 1<0»iBfc:, 'Jy/77-f-S«ftH7^X.y 
f-f^StflffcfliHT, hW>f-il6 0 2*JBjaW-i. 

[0166] <^*BBJBi"C»LfcC VD^iSfc 

^■C, H6 (b ) IZtf&ZoIz. 
X ^ffl* {i Fa^^]S6 0 3*J»jfti" 



[0 1 67] ^IBBJBteiSVvCti, TMS^tv>f 

{4, TMSaUb6*|Wa2~4 0cm8 /mi n. 
^.8S4* i Slia20~4 0 0cm3 /min. TMS<0# 
EBUKfcO. 01-200Tor r. B%#£B£ft*a 
0. l~400Torr. JtmEEfltifJfcO. 1-60 
OTorr, a«?SJg(4«fh- 6 0~3 O'Cfc <T 
Ife»ffl!6 0 3tf)i£it3j£{4sfr0. 2~0."8ju 
m/ m i n <, 

[0168] mzwme o 3«^ia*Ri6tt>f 

•y^-y^ (RIE) m*m^XX.-y1->7l. 06 

( c ) tztftx o c. h uy^mmoffi&ntmme 
o 3 tr , mmmmch x o tztmme o 3 £ 

[0 16 9] ZCOX-yj-^-y tZMlZtS^X . X-y^-y 

ifXfe. x-yf-y^jfefHi, «Jf&«*i2 4 0W. ja&jR 

13. 56KHz, ffyA-Ej)4 5mTorr, C 
F 4 ef t 430sc cm, 0 2 »ftl:2. 5sccmtL 

[0i70]x 7 fymi:cF, tJBv^&ifcfcj:- 

1CF 2 , CF##X*fc^feJK3*U $gi|§§|6 0 34> 



[0171] cf 4 #x£m^xx.v*rt«/?-rini ■ 

b. i7f^7? LfcftOttlftM 6 0 3 v U 

[0172] -e^n. xyf-yc^^su^saRfci/ 

U 3 y^Jt ( U 3 y ) (41. 4 "C* 

[0 1 7 3 3 ifc. x.yf-yyN*.y^-rstut, x-y^-y 
^Ufc»0WM6 0 3«BW»t»etfclt*. X-y 
>A -y 9-t 5 ttOfttW* 3 . 0 X'h ofcflfcHU X 
•yf-^v^a«)SW*l42. 7?*->fc. £tl. 0 2 # 
X«0ffcb9fcCO. H 2 ^rif^fftl^'X^^jDUc^ 

[0174] (SUOggftiBffi) &fc*3»Dl0>SS4*>H 
[0 1 753 t-f. W^ICVDSfOCVDS^ 

[01763 jwcjjes' 'J 3 i»«t*tr^x» 
[0 1 773 ftSMc, JJE-aw>Ig*ti OjMLT. Br 

[01783 ( * 5 ogtiM ) »:fc*»iBwai 5 <rm 
mmiz&htmmnBisvimiiz^xmwt t . 

[0 179 3 t-f. «^»!CVDft^c7)CVD}££ 

[0 1 803 fcfc£«|fi«^fcK*£^I8^*IR 
[01813 iWiftJ: 0 

[o 1 8 2 3 *mi$±MUznimmm%z 
[01833 mm. issmmmnmuz* >omm 

mALt:®. mm£<omfemz®£ixi>&K 

x\ &«£BLxmirc$h. 

[0 1843 
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[@3 3 mi . m2commBmcoimmm-tz>fz#> 

[H4 3 SSI . 92^Stt^)B^teiUi^Wf 

[##<«§] 
1 0 1 



102- 
103- 
1 04-- 
105. 
106, 
126. 
107. 
109. 
1 1 0-**t'7M 
111. 12 1-A 1 2 0 3 
1 1 9-X'r>l/XfflM 
1 2 0-"Jf-vhr>f 
1 3 5, 1 3 5' --mS 
1 



1 1 5, 
10 8. 
128. 
117. 
1 1 2. 



1 2 5. 1 3 0. 1 3 4-E* 
116. 11 a-Xbv°7W7 



13 1. 
127. 
122. 



133- 
132- 
129- 



■xb-vr^jvy 



20 1 

202 

)V7 

203 

206 

208 

2 1 1 

2 1 2 
30 1 
302 
303 
40 1 
402 
4 03 
404 
50 1 
502 
503 
504 
505 
506 
34 - 
507 

3 3- 



204. 205. 



20 7. 210-*h<9r7V< 



■buyi-m 



530. 5 



510. 515. 525. 5 2.9 
EV 

5 1 6. 5 18. 526. 528. 53 1 



508. 509. 5 1 7. 527. 5 3 2-HMSHBH- 

5 1 9.-^f-yw^S* 

535, 535' -mm 
537-mmmM 

60 l-i/'JaySS 

6 0 2-M^f-it 
6 0 3-lftlBS 



[013 




» 133 '^125 

j=o-«-tp-*i>co 



127 
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[02] 



[04] 



205 



204 203 




208 



(a) 



402 



[03] 



302 



301 



3oe 



,303 



301 



404 



403 




402 



(a) 



(d) 



303 
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